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DETAILED ACTION 

1 . The Appeal Brief filed on 2/3/2005 is considered and claims 1-29, 31 , and 35-38 
are pending. 

2. The indicated allowability of claims 1 6, 1 7, 1 9, and 20 is withdrawn in view of the 
newly discovered reference(s) to Hasewaga, Yushiya and Mizutani et al. Rejections 
based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-16, 22, 24-28, 31 and 35-38 are rejected under 35 U.S.C. 103 (a) as 
being unpatentable over patent # 5,739,808 ("Suga et al.") in view of US Patent # 
5,483,634 ("Hasegawa"). 

Regarding claim 1, Suga et al. teach a display device Fig.1 (34) comprising a 
plurality of picture elements (Fig.3), each picture element comprising a series of 
spatially adjacent cells Fig.3 (RGB), each cell emitting light in a same color Fig.3 (RR, 
GG and BB) and data of one pixel shown in Fig.4 can be displayed in a three-gradation 
22 display (level 0 to level 2) (column 4, lines 34-36) corresponding to expressing 
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tones in three or more levels; and a cell signal generating means Fig.1 (20) which 
generates, based on a monochromatic image signal indicating an output luminance of 
each picture element of a monochromatic image, an FLCD interface 10 converts an 
RGB video signal transmitted from the host computer 20 into a signal for the FLCD 
Column 3, lines 61-63) corresponding to a cell signal for each spatially adjacent cell of 
a respective picture element of said display device, said cell signal determining an 
output tone level of the cell. The prior art does not specifically teach so that an average 
of the output luminances of all the cells within each respective picture element 
correspond to an output luminance of the respective picture element. But the prior art 
does teach when this data is converted into data of 255 by executing a ternary halftone 
process, since this case corresponds to level 2 of a 3-gradation expression shown in 
FIG. 5, data is converted into such binary data as the both of two sub-pixels of the 
binary display device come to be lighted as shown in FIG. 14C (refer to FIG. 14D) 
(column 5, lines 43-48). Thus, it would have been obvious to a person of ordinary skill 
in the art to modify when this data is converted into data of 255 by executing a ternary 
halftone process, since this case corresponds to level 2 of a 3-gradation expression 
shown in FIG. 5, data is converted into such binary data as the both of two sub-pixels 
of the binary display device come to be lighted as shown in FIG. 14C (refer to FIG. 
14D) to achieve the function of so that an average of the output luminances of all the 
cells within each respective picture element correspond to an output luminance of the 
respective picture element. Accordingly, Suga et al. teach all the claimed limitations as 
recited in claim 1 with the exception of providing wherein each respective picture 
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element of said display device corresponds to a picture element of said monochromatic 
image, and wherein the output luminances of the plurality of picture elements of said 
display device express said monochromatic image. However, Hasegawa teaches the 
input data is expressed by one color, namely, the case of a monochromatic display, a 
color image can be also displayed by executing the above processes for each of the 
input data of three colors of R, G, and B {column 10, lines 30-34). Thus, it would have 
been obvious to utilize the monochromatic display as taught by Hasegawa in the 
display control disclosed by Suga et al. because this would provide a display control 
apparatus and method which can display a moving image of a high picture quality to a 
display apparatus at a high speed. 

Regarding claim 2, Suga et al. teach the cell signal generating means Fig.1 (20) 
generates cell signals so that the output luminance of cells and frames of the respective 
picture element of said display device and it is inherent for a picture elements of the 
FLC panel (34) in a display device to be substantially uniform. 

Regarding claim 3, Suga et al. teach the cell signal generating means Fig.1 (20), 
as shown in FIG. 5 (an image can be displayed with respective three-levels for each of 
RGB colors) by one pixel in FIG. 3 (original two pixels in the horizontal direction can be 
used as one pixel) (column 4, lines 36-39) corresponding to generates the output 
luminance of the cells of the respective element of the display change at the inclination 
according to the gradient vector of picture elements around the respective picture 
element corresponding to the cells. 
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Regarding claim 4, Suga et al. the cell signal generating means Fig.1 (20), as 
shown in FIG. 5 (an image can be displayed with respective three-levels for each of 
RGB colors) by one pixel in FIG. 3 (original two pixels in the horizontal direction can be 
used as one pixel) (where each cell has a tone level which means that they are 
independent of each other) (column 4, lines 36-39) corresponding to intensity- 
modulates and time-modulates input signal levels to the respective cells independently 
of each other. 

Regarding claim 5, Suga et al. the cell signal generating means Fig.1 (20), as 
shown in FIG. 5 (an image can be displayed with respective three-levels for each of 
RGB colors) by one pixel in FIG. 3 (original two pixels in the horizontal direction can be 
used as one pixel) (where each cell has a tone level which means that they are 
independent of each other) (column 4, lines 36-39) corresponding to time-modulates 
input signal levels to the respective cells independently of each other. 

Regarding claim 6, Suga et al. teach the cell signal generating means Fig.1 (20), 
a frame data read out from the frame memory 102 is multi-value halftone processed by 
the halftone process unit 103 to become the gradation number which is obtained from 
the main processing unit 106 (Col.4, lines 60-63) corresponding to time-modulates in 
put signal levels to the respective cells by frame. 

Regarding claim 7, Suga et al. teach the cell signal generating means Fig.1 (20) 
generates cell signals so that the output luminance of cells and frames of the respective 
picture element of said display device and it is inherent for a picture elements of the 
FLC panel (34) in a display device to be substantially uniform. 
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Regarding claim 8, Suga et al. teach in Fig.4 the pixel with maximum number of 
tones 256 corresponding to the maximum number of tones which can be expressed by 
each cell per one frame is not smaller than 64 (6 bits) and 256 (8 bits). 

Regarding claim 9, Suga et al. teach FIGS. 14A to 14D are views for explaining 
the conversion for converting data into the ON/OFF data of the binary display device in 
a case where the gradation number is 3 as mentioned above. Among the input image 
data shown in FIG. 14A, the value of the input image data of a pixel x is 200. When this 
data is converted into data of 255 by executing a ternary halftone process, since this 
case corresponds to level 2 of a 3 -gradation expression shown in FIG. 5, data is 
converted into such binary data as the both of two sub-pixels of the binary display 
device come to be lighted as shown in FIG. 14C (refer to FIG. 14D) (Col.5, LL38-48) 
corresponding to a tone number conversion means which carries out a tone number 
conversion processing on an input original monochromatic image signal, thereby 
generating said monochromatic image signal, wherein a number of tones represented 
by said monochromatic image signal is no greater than a number of tones which can be 
expressed by each respective picture element of said display device. 

Regarding claim 10, Suga et al. teach in Fig.4 the pixel with maximum number of 
tones 256 corresponding to the number of tones represented by the original 
monochromatic image display is not smaller that 256 (8 bits) 

Regarding claim 1 1 , Suga et al. teach an image can be displayed with respective 
three levels for each RGB colors (column 4, lines 34 and 35) corresponding to the 
display device expresses each picture element by three pixels. 
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Regarding claim 12, Hasewaga teaches the input data is expressed by one color, 
namely, the case of a monochromatic display, a color image can be also displayed by 
executing the above processes for each of the input data of three colors of R, G, and B 
(column 10, lines 30-34). 

Regarding claim 13, Suga et al. teach a display device Fig.1 (34) comprising a 
plurality of picture elements (Fig.3), each picture element comprising a series of 
spatially adjacent cells Fig.3 (RGB), each cell emitting light in a same color Fig.3 (RR, 
GG and BB) and data of one pixel shown in Fig.4 can be displayed in a three-gradation 
22 display (level 0 to level 2) (column 4, lines 34-36) corresponding to expressing tones 
in three or more levels; and a drive means Fig.1 (20) which drives the cell of the 
respective element so that output level difference per one level of said three or more 
levels differs from each other between said at least two of said series of cells (see Fig. 
7, a pixel where there are three or more levels and tow are different from each other), 
an FLCD interface 10 converts an RGB video signal transmitted from the host computer 
20 into a signal for the FLCD Column 3, lines 61-63) corresponding to a- cell signal for 
each spatially adjacent cell of a respective picture element of said display device, said 
cell signal determining an output tone level of the cell. 

Regarding claim 14, Suga et al. teach Fig. 7 where two of the cells are the same 
and the difference level is higher than the next cell corresponding to the maximum 
output level of one of said at least two cells is substantially the same as the output level 
difference per one level of the other. 
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Regarding claim 15, Suga et al. teach the drive means drives the cell Fig.1 (20) 
and Fig. 7 where two of the cells are the same and the difference level is higher than 
the next cell corresponding to at least two cells express tones in substantially the same 
the same number of levels. 

Regarding claim 16, Hasewaga teaches the input data is expressed by one color, 
namely, the case of a monochromatic display, a color image can be also displayed by 
executing the above processes for each of the input data of three colors of R, G, and B 
where the display Fig.1 (26) is a FLCD (column 10, lines 30-34) and Fig. 7 where two of 
the cells are the same and the difference level is higher than the next cell corresponding 
to at least two cells are different from each other. 

Regarding claims 22, Suga et al. teach a fine and excellent displaying can be 
realized with a large-size screen. By utilizing thus feature, up to today, the FLCD has 
been widely applied to a display of DTP (desk top publishing) system or the like (Col. 1 , 
Li. 52-5 5) corresponding to the display device is a liquid crystal panel. 

Regarding claim 24, Suga et al. teach Fig.4 where there are an M number of 
cells, there are the L tones expressing the intensity modulation in each cell, excluding 
the zero tone level (255, 255 and 128), and the zero level (0). 

Regarding claim 25, Suga et al. teach Fig.4 where there are an M number of 
cells, there are the N tones expressing the time modulation in each cell, excluding the 
zero tone level (255, 255 and 128) and the zero level (0). 

Regarding claim 26, Suga et al. teach the cell signal generating means Fig.1 
(20), as shown in FIG. 5 (an image can be displayed with respective three-levels for 
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each of RGB colors) by one pixel in FIG. 3 (original two pixels in the horizontal direction 
can be used as one pixel) (where each cell has a tone level which means that they are 
independent of each other) (column 4, lines 36-39) corresponding to intensity- 
modulates and time-modulates input signal levels to the respective cells independently 
of each other. 

Regarding claim 27, Suga et al. teach Fig.4 where there are an M number of 
cells, there are the L tones expressing the intensity modulation in each cell, excluding 
the zero tone level (255, 255 and 128), and the zero level (0). 

Regarding claim 28, Suga et al. teach Fig.7, a pixel, where at least two cells of 
said series of cells have maximum output levels different from each other (255) and said 
cell signal generating means Fig.1 (20) generates the cell signal for each cell so that the 
output level difference per one level differs from each other between said at least two of 
said series of cells. 

Regarding claim 31, Suga et al. teach an image can be displayed with respective 
three-levels for each of RGB colors by one pixel in FIG. 3 (original two pixels in the 
horizontal direction can be used as one pixel) where it is well known in the art for color 
display element to be formed of polyethylene terephthalate colored with anthraquinone 
dye. 

Regarding claims 35, Suga et al. teach Fig.6 (original 4 pixels in the horizontal 
direction and two pixels in the vertical direction can be used as one pixel where at least 
two cells have the same color blue. 
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Regarding claim 36, Suga et al. teach Fig.6 (original 4 pixels in the horizontal 
direction and two pixels in the vertical direction can be used as one pixel where at least 
two cells have the same color blue. 

Regarding claim 37, Suga et al. teach Fig.1 which teach a pixel with 9 different 
tones has a greater number of tones than said number of tones represented by said 
monochromatic image signal. 

Regarding claim 38, Suga et al. teach a display device Fig.1 (34) comprising a 
plurality of picture elements (Fig.3), each picture element comprising a series of 
spatially adjacent cells Fig.3 (RGB), each cell emitting light in a same color Fig.3 (RR, 
GG and BB) and data of one pixel shown in Fig.4 can be displayed in a three-gradation 
display (level 0 to level 2) (column 4, lines 34-36) corresponding to expressing tones in 
three or more levels; and a cell signal generating means Fig.1 (20) which generates, 
based on a monochromatic image signal indicating an output luminance of each picture 
element of a monochromatic image, an FLCD interface 10 converts an RGB video 
signal transmitted from the host computer 20 into a signal for the FLCD Column 3, lines 
61-63) corresponding to a cell signal for each spatially adjacent cell of a respective 
picture element of said display device, said cell signal determining an output tone level 
of the cell. The prior art does not specifically teach so that an sum of the output 
luminances of all the cells within each respective picture element correspond to an 
output luminance of the respective picture element. But the prior art does teach when 
this data is converted into data of 255 by executing a ternary halftone process, since 
this case corresponds to level 2 of a 3-gradation expression shown in FIG. 5, data 
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is converted into such binary data as the both of two sub-pixels of the binary display 
device come to be lighted as shown in FIG. 14C (refer to FIG. 14D) (column 5, lines 
43-48). Thus, it would have been obvious to a person of ordinary skill in the art to 
modify when this data is converted into data of 255 by executing a ternary halftone 
process, since this case corresponds to level 2 of a 3-gradation expression shown in 
FIG. 5, data is converted into such binary data as the both of two sub-pixels of the 
binary display device come to be lighted as shown in FIG. 14C (refer to FIG. 14D) to 
achieve the function of so that an sum of the output luminances of all the cells within 
each respective picture element correspond to an output luminance of the respective 
picture element. Accordingly, Suga et al. teach all the claimed limitations as recited in 
claim 1 with the exception of providing wherein each respective picture element of said 
display device corresponds to a picture element of said monochromatic image, and 
wherein the output luminances of the plurality of picture elements of said display device 
express said monochromatic image. However, Hasegawa teaches the input data is 
expressed by one color, namely, the case of a monochromatic display, a color image 
can be also displayed by executing the above processes for each of the input data of 
three colors of R, G, and B (column 10, lines 30-34). Thus, it would have been obvious 
to utilize the monochromatic display as taught by Hasegawa in the display control 
disclosed by Suga et al. because this would provide a display control apparatus and 
method which can display a moving image of a high picture quality to a display 
apparatus at a high speed. 
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4. Claim 17 is rejected under 35 U.S.C. 103 (a) as being unpatentable over patent # 
5,739,808 ("Suga et al.") in view of US Patent # 5,483,634 ("Hasegawa") in further view 
of US Patent # 6,326,726 ("Mizutani et al"). 

Regarding claim 17, Suga et al. teach an FLCD panel which was modified by 
Hasewaga who teaches the input device data is expressed by one color, namely, the 
case of a monochromatic display, a color image can be also displayed by executing the 
above processes for each of the input data of three colors of R, G and B. Accordingly, 
the prior arts teach all the claimed limitations as recited in claim 17 with the exception of 
providing an organic EL. Mizutani et al. teach a novel organic electroluminescent 
display device comprising a transparent supporting substrate (column 4, lines 65 and 
66). It would have been obvious to utilize the organic EL as taught by Mizutani et al. in 
the modified display disclosed by Suga et al and Hasewaga because this would provide 
a novel organic electroluminescent display device free from the above problem. 

5. Claims 1 8, 1 9 and 29 are rejected under 35 U.S.C. 1 03 (a) as being 
unpatentable over patent # 5,739,808 ("Suga et al.") in view of US Patent # 5,483,634 
("Hasegawa") in further view of US Patent # 5,917,621 ("Yushiya"). 

Regarding claim 18, Suga et al. teach an FLCD panel which was modified by 
Hasewaga who teaches the input device data is expressed by one color, namely, the 
case of a monochromatic display, a color image can be also displayed by executing the 
above processes for each of the input data of three colors of R, G and B. Accordingly, 
the prior arts teach all the claimed limitations as recited in claim 18 with the exception of 
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providing a CIE chromaticity diagram with different coordinates points. However, 
Yushiya teaches FIG. 5 shows a CIE-xv chromaticity diagram, in which an area 
surrounded by a solid line, consisting of a spectrum line and a red-purple line, includes 
all the colors (column 1 , lines 60-62) and a picture element by reading an original 
document, the color of the original is represented by the coordinate of the center of 
gravity when the r, g, b values are respectively placed at the points R, G, B in FIG. 5. It 
would have been obvious to utilize the CIE chromaticity as taught by Yushiya in the 
modified display disclosed by Suga et al and Hasewaga because this would provide an 
image pickup device capable of image taking of high quality. 

Regarding claim 19, Yushiya teaches a substrate Fig.2 (19). 

Regarding claim 29, Suga et al. teach an FLCD panel which was modified by 
Hasewaga who teaches the input device data is expressed by one color, namely, the 
case of a monochromatic display, a color image can be also displayed by executing the 
above processes for each of the input data of three colors of R, G and B. Accordingly, 
the prior arts teach all the claimed limitations as recited in claim 18 with the exception of 
providing a CIE chromaticity diagram with different coordinates points. However, 
Yushiya teaches FIG. 5 shows a CIE-xv chromaticity diagram, in which an area 
surrounded by a solid line, consisting of a spectrum line and a red-purple line, includes 
all the colors (column 1 , lines 60-62) and a picture element by reading an original 
document, the color of the original is represented by the coordinate of the center of 
gravity when the r, g, b values are respectively placed at the points R, G, B in FIG. 5. It 
would have been obvious to utilize the CIE chromaticity as taught by Yushiya in the 
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modified display disclosed by Suga et al and Hasewaga because this would provide an 
image pickup device capable of image taking of high quality. 

6. Claims 20, 21 and 23 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over patent # 5,739,808 ("Suga et al.") in view of US Patent # 5,483,634 
("Hasegawa") in further view of US Patent # 5,917,621 ("Yushiya") in further view of US 
Patent # 6,326,726 ("Mizutani et al"). 

Regarding claim 20, Suga et al. teach an area modulation means which control 
the output luminance of each picture element by selectively turning on and off input 
signals to respective cell for each picture element Fig.1 (20), a time modulation means 
which drives the respective cells for each picture element in a time division system Fig.2 
(101), an intensity modulation means which controls input signal levels to the respective 
cells for each picture element independently of each other Fig.1 (20). Accordingly, the 
prior art teaches all the claimed limitations as recited in claim 20 with the exception of 
providing the maximum luminance of each picture element. However, Mizutani et al. 
teach the display shows a desired display pattern of a pixel brightness of 600cd/m-sub- 
2. It would have been obvious to utilize the pixel brightness as taught by Mizutani et al. 
in the modified display disclosed by Suga et al. because this would provide a novel 
organic electroluminescent display device free from the above problem. 

Regarding claim 21 , Mizutani et al. teach the display shows a desired display 
pattern of a pixel brightness of 600cd/m-sub-2. 
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Regarding claim 23, Mizutani et al. teach a novel organic electroluminescent 
display device comprising a transparent supporting substrate (column 4, lines 65 and 
66). 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean Lesperance whose telephone number is (571) 
272-7692. The examiner can normally be reached on from Monday to Friday between 
10:OOAM and 6:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard, can be reached on (571) 272-7603. 

Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 
Hand-delivered responses should be brought to Crystal Park 11, 2121 Crystal 

drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the technology Center 2600 Customer Service Office 

whose telephone number is (703) 306-0377. 

Jean Lesperance 
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